ABSTRACT
INTRODUCTION
nstant Feedback System (IFS) enables educators to improve their own teaching by getting instant and real-time feedback about how clear the lesson for the students is; it also advances the students' participation and active involvement that improves understanding of the learned materials.
Many educators present their lectures using a computer and a video projector. Some of the existing presentations enable students' active involvement during the lesson. In the most common use of such audience response systems, presentation slides built with the audience response software display questions with several possible answers, more commonly referred to as multiple choice questions.
The audience participates by selecting the answer they believe to be the correct one and pushing the corresponding key on their individual wired keypad (clicker). Their answer is then sent to a base station that is also attached to the presenter's computer.
The audience response software collects the results, and the aggregate data are graphically displayed within the presentation for all to see or for the instructor only. http://www.cluteinstitute.com/ © 2012 The Clute Institute Depending on the presenter's requirements, the data can either be collected anonymously or it can be traced to individual participants in circumstances where tracking is required (e.g., micro exams, classroom quizzes, homework, or questions that ultimately count towards a student's course grade). Incoming data may also be stored in a database that resides on the host computer, and data reports can be created after the presentation for further analysis.
The objective of this study is to explore both technological and didactic aspects of integrating IFS system into engineering education. From a technological point of view, we intend to investigate the pros and cons of the existing IFSs with the aim of developing a new system that possesses the advantages of the existing IFSs and overcomes their weaknesses. From the pedagogical point of view, we intend to develop complete academic courses in the field of electronics engineering consisting of motivating questions to be projected every thirty minutes within the lecture to promote the students' involvement during the lessons. The students' responses will be collected and analyzed using IFS.
THIS PAPER'S GOAL
The objective of the study is to examine the benefits of using IFS in large scale class lectures from both the lecturer's and students' points of view.
THEORETICAL BACKGROUND
Two issues are of main concern in this paper: Active learning and improving teaching. The coming literature review relates to these subjects. Since we used qualitative research methods, we included a short background on this issue as well.
Active Learning
The roots of the active learning methodology reach back to Confucius (450 B.C.) who coined the phrase: "Tell me, and I will forget, Show me, and I may remember, Involve me, and I will understand". Pestalozzi in 1801 envisioned schools that were homelike institutions where teachers actively engaged students in learning by sensory experiences through engagement in activities. Students were to learn useful vocations that complemented their other studies (Education Encyclopedia, 2011). Dewey (p. 7, 1938) argued that "there is an intimate and necessary relation between the processes of actual experience and education". Effort has been made to engage students in active learning such as the Learning Physical Science (LEPS) that is inquiry-based, and is suitable for a large lecture hall environment (Goldberg, et al., 2010) . In his article, Ford (p. 265, 2010) argues for "increased theoretical specificity in the active learning process. Whereas constructivist learning emphasizes construction of meaning, the process articulated here complements meaning construction with disciplinary critique". The analysis highlights disciplinary critique as a complementary and supporting feature of the learning process. The China's National Undergraduate Electronic Design Contest (NUEDC) (Yuqing, Xiaoshan and Jian, 2010 ) is a competition where teams of students are required to complete an electronic design process, and demonstrate their product in a test venue.
Felder (p. 1, 2009) states: "if you think of anything a teacher might ask students to do-answer questions in class, complete assignments and projects outside class, carry out lab experiments, or anything else other than sitting passively in a classroom-you will find people who would classify it as active learning".
We find that a more restricted definition limited to in-class activities is more useful: Active learning is anything course-related that all students in a class session are called upon to do other than simply watch, listen and take notes.
Improving Teaching
Much has been written on promoting learning. Nevertheless, improving teaching has received much less attention, even though improving the teaching methods of one teacher can affect tens or hundreds or even thousands of students' studies. Bhattacharya (2004) , claims that excellence in teaching in engineering higher education seems to transcend the boundaries of expounding subject matter, invoking interest, promoting analytical thinking, and motivating and inspiring students. However, when it comes to teaching quality evaluation, we ask for the students' opinion. Our study suggests using the students' perceptions during a real time lecture to improve teaching.
Some of the efforts made across countries to improve teaching and learning in higher education yielded the organizational centers for promoting learning and teaching (Lewis, 2010) , known as "Faculty Development," "Teaching and Learning Center," "Center for Teaching Excellence," etc. According to Lewis (2010) , improving teaching and learning in higher education became an important international endeavor in the 1960s and 1970s, corresponding to an influx of students coming in greater numbers than ever seen before, from a broader range of backgrounds, and with diverse expectations for attending colleges and universities. The same situation exists nowadays in Israel's higher education institutions. More and more "Teaching and Learning" centers have been established in academia during the last decade. However, most of the activities of these centers are aimed at advancing students learning rather than promoting teaching.
Most of the programs to improve teaching such as teacher training (Sabag and Doppelt, 2011) or using continuous assessment to improve teaching and learning in engineering education (Christoforou and Yigit, 2007) operate without the students' presence, i.e. teachers and students are not sitting together in the same environment and acting on improving teaching. These two important activities: enhancing learning and promoting teaching are carried out separately.
The current paper describes a case study in which the teacher uses the Instant Feedback System (ISF) ideas and approaches to perform the "On the Lecture Improvement" (OLI) method.
Qualitative Research
The current study used a qualitative approach, developed in the second half of the 20th century in social sciences, such as sociology and anthropology (Denzin & Lincoln, 2005) . In this approach, the emphasis is on the study of human behavior, and on the aspects that seem significant to the interrogator, in particular. Sabar BenYehoshua (1999) mentions five characteristics of qualitative research: 1. Data is drawn out of the natural system and the investigator is the central research instrument, so he or she must be as skilled and objective as possible. It requires vigilance against possible biases and errors in interpreting the reality under investigation. 2. It is descriptive; consequently, presentation of results includes quotes from interviews and observations, photos, certificates and documents. 3. The researchers are interested in processes rather than outcomes. 4 . Researchers tend to analyze the data inductively; therefore, the research has a circular nature in which the researcher might rephrase the research questions while the research is in progress. 5. The participants' point of view is important; therefore, the researcher should use various research tools to confirm that the phenomenon under investigation was understood correctly. Qualitative research methods are particularly necessary in educational studies in order to understand students' behaviors, thinking processes, teacher-student interactions, etc. Among all the methods described by Denzin and Lincoln (2005), we used the interpretive research. The research tools in use were interviews with students and their lecturer, and written notes from the researchers' file.
METHODOLOGY
To meet the research goals a qualitative 1 methodology was used. The main tools were interviews with the lecturer and five students of the new organized course. The interviews were recorded and the main findings are reported here. Thirty four students studied the course of analog electronics during a fourteen week-semester. Five micro exams and a final exam were given to the students throughout the semester. The grades of these micro exams did not count toward the final grade, so the students were not obligated to take them. Seventeen students performed http://www.cluteinstitute.com/ © 2012 The Clute Institute at least one micro exam; therefore we will call them the motivated group and the other seventeen students will be called the other group. The interviewer was the first author and the teacher was the second author of the presented paper. A detailed description of the course is in next paragraph.
Procedures
As a first step in our long journey, we designed a new academic course of analog electronics with motivating questions embedded. A ten minute micro exam was conducted every three weeks, during the lesson. In depth interviews were conducted with five students, and with the lecturer of the course. This paper presents the outcomes of the preliminary survey in which the method of IFS was used to integrate motivating questions into the lecture presentations in order to increase the students' involvement. The students' academic achievements and their opinions were tested and reported in the current paper.
The Learning Course
As argued before, we started our long journey with integrating motivating questions into an academic course of analog electronics, whose scope is fourteen three-hour lectures. The lectures were delivered to the students using Microsoft Power Point. Each one of the fourteen lectures was started with the question: "Is this lecture needed?" immediately after presenting the lecture's title. Then the students were asked to answer four-five diagnostic multiple choice questions for the teacher to determine the starting level of the lecture in accordance with the students' background. For example: Questions relating to the characteristics of an ideal amplifier in comparison to a realistic amplifier. The students were given about a minute to respond. Throughout the lecture, there were additional four to five yes/no questions embedded after a group of slides relating to a certain principle. At this preliminary stage of the research, we had no budget to purchase the IFS, therefore the students were asked to answer by raising hands and the lecturer counted them and wrote down the answers of each category.
A step forward to increase the students' participation in the lectures was done by conducting ten minute micro exams every three weeks, during the lesson. The micro exams were not an obligatory requirement and the students' grades did not count to the final course grade so the students' drive to participate in the exams was the desire to succeed. Additionally, the micro exam outcomes helped the teacher to focus on the students' misunderstanding and to provide additional explanation when needed.
The final test at the end of the semester was the same for all students; its grades constitute the final grade of the course.
Participants
Thirty four students studying, in their third year, towards the B.Sc. in electrical and electronics engineering studied the course of analog electronics with motivating questions and micro exams embedded. Seventeen of them chose to perform at least part of the exams; the other seventeen did not attend any of the micro exams. Interviews with the lecturer and five students were conducted in order to study the students and the lecturer opinions on the new way of learning and teaching. All the students are 21 -28 years old.
FINDINGS Learning Perspective
As mentioned above, the grades of the micro exams did not count to the final grade, only the final exam constituted it. The final exam included five questions different than the questions in the micro exam.
The table below shows a comparison (out of 100 points) between the groups' achievements and standard deviation (S. Dev.) obtained in the final grade in each group. The number of failed students of each group is presented in the failed column as well; it means scoring less than 55 on the final exam. The motivated group gained the mean grade of 79.1 that is almost 26 points better than the other group's mean grade. Additionally, only two students failed the course from the motivated group, while ten students failed from the other group.
The gap between the groups' achievements can be attributed to the findings obtained from the interviews, and indicating that integrating questions and micro exams into the lectures indeed motivated the students.
Students' interview
The following responses of the participants indicate that the motivated question and the micro exams motivated the students to participate in the lectures and to invest time in reviewing their lecture notes. These findings are compatible with the theoretical background of active learning. The students in class were actively solving problems; some of them spent extra time at home, to review their lecture notes. So, according to Felder (p.1, 2010) , the students were actively involved. Moreover, Confucius (450 B.C.) claims that involving the students facilitates understanding, which may explain the gap of 26 points in favor of the motivated group.
Teaching Perspective
The lecturer of the course of analog electronics is a Ph.D. holder, with more than thirty years of experience in scientific research and electrical and electronics engineering teaching. He describes the improvement of his own teaching in his words below: The findings above meet the need to improve teaching, as mentioned in the theoretical background, using the students' feedback in real time.
DISCUSSION AND RECOMMENDATIONS
It is evident from the results of this study that following the integration of motivating questions into the lectures presentations and embedding micro exams in the course of analog electronics, the students' interest in participating in the lectures increased, as argued by student E: "It drives the students to participate in all the lectures of the course. The motivating questions and the micro exams are an efficient tool to bring the students into the lectures". The quantitative results show an advantage of 26 points in the course's average final grade for the motivated group in comparison with the other group. This might encourage future students to attend the lectures more frequently. To emphasize this idea, we cite student D who said: my recommendation is to keep teaching this way. I believe in active learning during the lectures, it motivates me to come and participate in the lectures.
The lecturer testimony in his interview was witness that the teaching habits of the lecturer were improved as well.
In our future research, we intend to develop the technological system that will help us to govern all the necessary logistics to make the students' responses instantaneous.
